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TE{FERATURE DEPENDERCE OF ATOMIC REARRANGEMERT IR THE EiJCo ALLOY

Our previous mespgurements /1l/ have shown thet there is e dependence of the room temperature
effective magnetic field and the electiron density &t the 57Pe nucleus just following the
5700 docay in the N13Co alloy, on the enmealing time at 700° €. This non-mopotonous depen-
dence wes quantitetively interpreted iz our paper /2/ in terms of ghort-rarge ordering
phenomena. An analogous dependence was obtalned also for directly ,mespured high temperature
igomer shift in the course of the annesling of the B1300—57Pe sbsorber, In this work we

want to ahow, that e similar non monotomous dependence of the MBgebeuer hyperfine pareme~
terns (lesomer ehift in particuler) in the course of the amnealing of the quenched HiBCo-] atef
57?9 aemple takes place sleo &t lower temperstures (down to 600 a(':) and indicates that

an atomic rearrengemsnt occurs at these conditions,

Eoesbaver spectra were tekem at double parabolic time mode velocity.spectrome -r HP=255 (ma-
de by tbe KFKI, Budepest, Bungery) with & source 2/Co in Pd (5 mCil, Punch tske output data
were proceeped by the least-squeres method et the IZPA-600 computer. The velocity scsle was
calibrated by meesuring the powdered sodium nitroprusside ebsorber. The ssmple had a shape
of & foil (thicknees 14.6 mm) and wso used ap aboorber, Before each run of measurement, the
gample was annealed at 1100° /1 hr, cooled rapidly, mounted into the Mdesbauer vacuum fur-
nace and onnesled at varicus temperatures within the intervasl 600 to 700 °C. ¥dasbamer
péctn ware teken directly during the snnesling process with a graduelly increasing time of
measurement, Eyperfine perametera were geined by fitting e Lorentzisn curve (or s magnetie
sextet below the Curie temperature) to the messured speetra. For the ‘somer ghift & typicsl
result is showe 1n figuye 1, This is in agreement with our previcus eesumption, that in the
firet stage of annealing the pumber of nickel atoms increases irn the lattice sites immediate-
ly sdjacent to cobalt (or iron) atoms cozmparsd with the disordeyed state (short range order),
In course of further annealing, this effect im compensated by the influence of more ¢:stant
co=-oxdination spheres cuus:ng the reverse changes in hyperfine parameters,

The ankesling time t, for reaching the sxtreme walue of isomer shift and of other hyperfine
caraneters (@.gs the line width or « below the Curle tempersture - the maguetic end quairu-
pole splitting) was approximately the sgame gt the given tempermture T and we have taken it
ag a measure of the rate of supposed ordering process. Under this essumption, the log to
ve. 1/T dependence was plotted and revesled that %the lineer lew is obeyed (figure 2). This
is an Indicetion of a thermslly sctivetesd mechanism of the stomie rearrangemente during the
ordering process with the mctivation enthalpy of 44 I 6 kcal/mol.

This walue can be compared with the activation enthalpy of the volume gelfdiffusion of Co in
Ri 26.3 % at Co, which i® 5754 kcal/mol /3/ or 65-2 keal/mo), respectively /4/. The cobalt
diffusion in the same Ni-Co alloy at lower temperatures (up to 1000° C) is infl uenced by bigh
diffusivity pathe, Reported activation qn-thnlpy of this process is ca 24 kxsal/mol /4/.

The obtained value of activation enthalpy of the process studied is slightly lower than that
of volume diffision, This aupports the ides that the mechanism of this process is mainly
the vacancy valume diffusion, partislly influenced by high diffusivity paths (from the mic~
rostructural point of view the high diffusivity peths represent e minor part of volume). In
such & way it was shown, ueing the ¥omsbauer method that the supposed shortersnge ordering
process in the 11':}-3(?9 alloy is conirolled by a thermslly sctiveted mechaniam with an effect-
ive activation enthalpy glven by both the mentloned diffusion procesmes,

The authors are indebted to Prof. I.Ya. Dekhiyar {Irstitute of Metal Fhysies, Ukrainisn
Academy of Scilennsps, Xiev) for kindly providing them the 57?@ daped Bi3co gampleo
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DETERMINATION OF THE SHORT/RARGE ORDER IN Pe-Al ALLOYS OF DIFFERENT THERMAL AND MECHARICAL
TREATMENT USING THE MOSSBAUER EFFECT

Fe-Al alloys with Al concentrations <20 at=% in most papers are generslly thought to be
completely disordered. Rowever, in these alloye one can 2lso observe cordering phenomena and,
probably depending om the latter omes, the s0 called E-atate in smmealed specimens, l.e.

the increase of the electrical resistance as compared with that of tke cold-rolled or quench-
ed material., Two of the authois have dealed with this problem in esrlie. papers /1,2/, but
they irvestigated a Fe 12,3 at-% A1 alloy only, and took imto account culy two neighbouring
shells of the Mossbauer atome in calculating the short-range order parancters of the alloy.
How we have extended our investisgtions of a Fe 19.2 at~% Al alloy an’ taken also into ac=
count the influence of the third and fourth coordimation shell on the zentral Fe-atom,

The first time the method of determinatiom of short-range order parameters of ferromagnetic
alloye by means of Mbssbauer spectroscopy was aepplied by Heilmann et e2l. /3/. The method
bases on the dependence on the spectrs parameters, especislly of the megnetic esplitting, of
an individual MSgsbauer etom on its individusl environment in the alloy., The structure of
the measured spectrs, which results as a superposition of these individusl spectra, contains
tke information on the different emvironments of the Mdsabauer atoms amd enables the deter-
mination of the short-renge order,

Por quantitatively desoribing the atomic distribetion 4n the solid solution Fem.ul_m, the
short-range order coefficient o, after Cowley /4/ is used. In termg of this coefficient the
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